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1
MANNED VEHICLE CABIN STRUCTURE
AND MANNED VEHICLE FOR SPECIAL
ENVIRONMENT USE

TECHNICAL FIELD

The present invention relates to a cabin structure of a
manned vehicle for special environment use that can be
driven and operated safely by a driver or operator in an envi-
ronment where radiation, radioactive or other harmful sub-
stances (hereinafter referred to collectively as “special sub-
stances™) that adversely affect human health are present
(hereinafter referred to as “special environments™), and a
technique that allows a vehicle usable in a normal environ-
ment to be modified into a manned vehicle for special envi-
ronment use.

BACKGROUND ART

Examples of a cabin structure of a manned vehicle used in
special environments and a manned vehicle for special envi-
ronment use include a driver cab structure of a transport
apparatus for transporting radiation shielding members and
this transport apparatus (see, for example, Patent Document
1), and a vehicle interior structure of a vehicle (car) with a
retrofitted radiation protection device and this vehicle (see,
for example, Patent Document 2).

According to FIG. 2 of Patent Document 1, the transport
apparatus 5 is configured to run on continuous tracks 8, with
an operator cab 9 surrounded by radiation shield plates pro-
vided on the continuous tracks 8.

According to FIG. 1 and FIG. 2 of Patent Document 2, the
vehicle body 1 has a windshield part 2a covered by a first
shielding member 3 and side parts 4 covered by second
shielding members 20.

Patent Document 1: Japanese Patent Application Laid-
open No. 2001-289990

Patent Document 2: Japanese Patent No. 4268162

Patent Document 1 does not describe in detail the structure
of attaching the operator cab 9 on the continuous tracks 8.
Substantial alteration may be needed if the shielding capa-
bilities of the operator cab 9 are to be changed in accordance
with the level of radiation exposure in the environment, which
will increase the cost.

According to Patent Document 2, shielding members are
attached to a common vehicle (car), but it would be difficultto
cover the entire vehicle completely with shielding members
and to increase the shielding capabilities in this way.

DISCLOSURE OF THE INVENTION

An object of the present invention is to enable easy alter-
ation of a vehicle that can be used in a normal environment
into a manned vehicle for special environment use, and to
provide a vehicle that has sufficient ability to block special
substances, and a cabin structure of this vehicle.

To achieve the object, the present invention provides a
cabin structure of a manned vehicle for special environment
use, the structure being configured such that a cabin is
mounted on a vehicle body having at least an engine and a
vehicle moving mechanism driven by the engine, this cabin
storing an operation terminal for operating the engine and the
vehicle moving mechanism, and having a space for accom-
modating an operator who operates the operation terminal or
an occupant, wherein the cabin is formed as a casing body
having a protection structure and partitioned and separable
from the vehicle body, the casing body has a coupling and
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2

fastening part on a bottom side thereof for secure attachment
to the vehicle body with restraint at least in planar coordinate
directions.

According to the present invention, the cabin is partitioned
and separable from the vehicle body, so that it is possible to
provide a protection structure to the cabin only, and as a
consequence, it is easy to alter a vehicle that is usable in a
normal environment into a manned vehicle for special envi-
ronment use.

As the protection structure is given only to the cabin, the
ability to block special substances need be increased only in
a limited area.

Characteristically, the casing body has no bottom plate, or
has a separable bottom plate, the bottom plate (if any, or a
lower end part of the casing body) being secured to the vehicle
body, and the coupling and fastening part is provided between
the vehicle body and the box-like structure for secure attach-
ment with restraint in the planar coordinate directions.

According to the present invention, since the casing body
has no bottom plate, or has a separable bottom plate, the
casing body is lightweight, and can be readily transported or
attached to the vehicle body.

Characteristically, the casing body has a monocoque struc-
ture of a combination of a plurality of metal plates that can
function as shielding masses, and around a hole drilled in the
metal plate, a baffle is provided at a position facing an incom-
ing direction of special substances, or a bent path for incom-
ing special substances is formed by one or a plurality of the
metal plates, so that the operator or occupant inside the cabin
is not directly exposed to the special substances from outside
the casing body.

According to the present invention, since the casing body
has a monocoque structure, its weight is lighter than a casing
body formed by using frames. With a baffle or a bent path for
incoming special substances provided around the hole in the
metal plate, ingress of special substances advancing straight
into the cabin can be prevented, whereby the amount of spe-
cial substances inside the cabin is readily reduced.

Characteristically, the casing body has a monocoque struc-
ture of a combination of a plurality of metal plates that can
function as shielding masses, and a gap portion between
adjacent metal plates is formed as a bent path for incoming
special substances and formed either by an abutment plate
provided at a position facing an incoming direction of special
substances or by one or a plurality of the metal plates, so that
the operator or occupant inside the cabin is not located on a
line extending straight from outside air through the gap por-
tion.

According to the present invention, a gap portion between
adjacent metal plates is formed as a bent path for incoming
special substances, formed either by an abutment plate or by
one or a plurality of the metal plates, so that ingress of special
substances advancing straight into the cabin can be prevented,
and the amount of special substances inside the cabin is
readily reduced.

Characteristically, the casing body has surface parts at least
on a front side and a rear side in a vehicle moving direction
that are shielded by lead glass with front and rear visibility.

According to the present invention, the casing body can be
shielded from special substances by means oflead glass while
visibility is achieved on the front side and the rear side in the
vehicle moving direction.

Characteristically, an opening having a seal part for seal off
from special substances is formed in the bottom plate of the
casing body, and a control unit controlling the vehicle body
and supplementary equipment by processing signals includ-
ing a signal obtained by operation of the operation terminal is
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disposed as the protection structure inside the casing body,
while a signal line for transmitting signals processed in the
control unit is extended through the opening into the vehicle
body.

According to the present invention, electronic circuits such
as CPU and controllers of hydraulic circuits are prevented
from being damaged by special substances or affected by
noise and can be used normally.

Characteristically, the coupling and fastening part includes
fitting parts protruding and recessed in a direction perpen-
dicular to the planar coordinates, the fitting parts fitting to
each other to connect the casing body with the vehicle body
and restraining the casing body to the vehicle body in three-
dimensional directions.

According to the present invention, the casing body is
three-dimensionally restrained to the vehicle body via the
coupling and fastening part, i.e., in the front to back direction,
left-right direction, and up and down direction of the vehicle,
so that even though it is heavy, the casing body can be firmly
supported on the vehicle body.

Characteristically, the coupling and fastening part con-
nects the casing body separably to the vehicle body by fas-
tening bolts.

According to the present invention, the casing body can be
simply separated from or coupled to the coupling and fasten-
ing part by fastening bolts.

The present invention also provides a manned vehicle for
special environment use including a vehicle body having at
least an engine and a vehicle moving mechanism driven by
the engine, and a cabin storing an operation terminal for
operating the engine and the vehicle moving mechanism and
accommodating an operator who operates the operation ter-
minal or a occupant, wherein the cabin is formed as a casing
body having a protection structure against special substances,
and partitioned and separable from the vehicle body, and the
casing body is fixed to the vehicle body via a coupling and
fastening part with restraint at least in planar coordinate direc-
tions.

According to the present invention, the cabin is partitioned
and separable from the vehicle body, so that it is possible to
provide a protection structure to the cabin only, and as a
consequence, it is easy to alter a vehicle that is usable in a
normal environment into a manned vehicle for special envi-
ronment use.

As the protection structure is given only to the cabin, the
ability to block special substances need be increased only in
a limited area.

Characteristically, the casing body has a box-like structure
without a bottom plate or with a separable bottom plate, the
bottom plate (if any, or a lower end part of the casing body)
being secured to the vehicle body, and the coupling and fas-
tening part is interposed between the vehicle body and the
box-like structure for secure attachment with restraint in pla-
nar coordinate directions.

According to the present invention, since the casing body
has no bottom plate, or has a separable bottom plate, the
casing body is lightweight, and can be readily transported or
attached to the vehicle body.

Characteristically, one or a plurality of openings having a
seal part for sealing off from special substances is/are formed
in the bottom plate ofthe casing body facing the vehicle body,
and a control unit controlling the vehicle body and supple-
mentary equipment by processing signals including a signal
obtained by operation of the operation terminal is disposed
inside the casing body, while a signal line for transmitting
signals processed in the control unit is configured to transmit
the signals to the vehicle body through the opening.
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4

According to the present invention, electronic circuits such
as CPU and controllers of hydraulic circuits are prevented
from being damaged by special substances or affected by
noise and can be used normally.

Characteristically, the casing body has a monocoque struc-
ture of a combination of a plurality of metal plates that can
function as shielding masses, and a gap portion between
adjacent metal plates is formed as a bent path for incoming
special substances and formed either by a baffle provided at a
position facing an incoming direction of special substances or
by one or a plurality of the metal plates, so that the operator or
occupant inside the cabin is not located on a line extending
straight from outside air through the gap portion.

According to the present invention, a gap portion between
adjacent metal plates is formed as a bent path for incoming
special substances, formed either by an abutment plate or by
one or a plurality of metal plates, so that ingress of special
substances advancing straight into the cabin can be prevented,
and the amount of special substances inside the cabin is
readily reduced.

Characteristically, the casing body has surface parts at least
on a front side and a rear side in a vehicle moving direction
that are shielded by lead glass with front and rear visibility.

According to the present invention, the casing body can be
shielded from special substances by means oflead glass while
visibility is achieved on the front side and the rear side in the
vehicle moving direction.

Characteristically, the casing body has a monocoque struc-
ture of a combination of a plurality of metal plates that can
function as shielding masses, and around a hole drilled in the
metal plate, a baffle is provided at a position facing an incom-
ing direction of special substances, or a bent path for incom-
ing special substances is formed by one or a plurality of the
metal plates, so that the operator or occupant inside the cabin
is not directly exposed to the special substances from outside
the casing body.

According to the present invention, since the casing body
has a monocoque structure, its weight is lighter than a casing
body formed by using frames. With a baffle or a bent path for
incoming special substances provided around the hole in the
metal plate, ingress of special substances advancing straight
into the cabin can be prevented, whereby the amount of spe-
cial substances inside the cabin is readily reduced.

Characteristically, the coupling and fastening part includes
a protrusion and a recess protruding and recessed in a direc-
tion perpendicular to the planar coordinates. The protrusion
and the recess fit to each other, with one them being formed on
the casing body and the other one of them being formed on the
vehicle body, to restrain the casing body to the vehicle body in
three-dimensional directions.

According to the present invention, the casing body is
three-dimensionally restrained to the vehicle body via the
coupling and fastening part, i.e., in the front to back direction,
left-right direction, and up and down direction of the vehicle,
so that even though it is heavy, the casing body can be firmly
supported on the vehicle body.

Characteristically, the vehicle body according to claim 1 is
a body of an industrial vehicle having an engine, a vehicle
moving mechanism driven by the engine, and a work end
driven by operation of the operation terminal in the cabin, and
a signal from the operation terminal is transmitted via a signal
tube or a signal line directly through the opening(s) to the
vehicle body, or transmitted to the vehicle body through the
opening(s) via the signal line for transmitting signals pro-
cessed in the control unit disposed inside the casing body.

According to the present invention, electronic circuits such
as CPU and controllers of hydraulic circuits are prevented
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from being damaged by special substances or affected by
noise and can be used normally.

As described above, according to the present invention, the
cabin is partitioned and separable from the vehicle body, so
that it is possible to provide a radiation protection structure to
the cabin only, and as a consequence, it is easy to alter a
vehicle that is usable in a normal environment with no risk of
exposure to special substances into a manned vehicle for
special environment use.

As the cabin only is provided with a protection structure,
the ability to block special substances need be increased only
in a limited area, so that the shielding capabilities of the cabin
against special substances can be readily enhanced.

The casing body may be configured without a bottom plate
to make it lightweight, so that the casing body can be readily
transported or attached to the vehicle body.

According to the present invention, since the casing body
has a monocoque structure, its weight is lighter than a casing
body formed by using frames.

With a baffle or a bent path for incoming special substances
provided around the hole in the metal plate, ingress of special
substances advancing straight into the cabin can be prevented,
whereby the amount of special substances inside the cabin is
readily reduced.

A gap portion between adjacent metal plates is formed as a
bent path for incoming special substances, formed either by
an abutment plate or by one or a plurality of the metal plates,
so that ingress of special substances advancing straight into
the cabin can be prevented, and the level of exposure to
special substances of the operator or occupant inside the
cabin is readily reduced.

Further, the casing body can be shielded from special sub-
stances by means of lead glass while visibility is achieved on
the front side and the rear side in the vehicle moving direction.

Furthermore, as the electronic equipment such as the con-
trol unit and the like is stored inside the cabin, the electronic
circuits such as CPU and controllers of hydraulic circuits are
prevented from being damaged by special substances or
affected by noise and can be used normally.

Moreover, the casing body is three-dimensionally
restrained to the vehicle body, i.e., in the front to back direc-
tion, left-right direction, and up and down direction of the
vehicle, so that even though it is heavy, the casing body can be
firmly supported on the vehicle body.

By means of bolt fastening between the casing body and
the coupling and fastening part, the casing body can be
readily separated from or coupled to the coupling and fasten-
ing part.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a first perspective view of a manned vehicle for
special environment use according to the present invention;

FIG. 2 is a second perspective view of the manned vehicle
for special environment use according to the present inven-
tion;

FIG. 3 is a side view of the manned vehicle for special
environment use according to the present invention;

FIG. 4 is a first perspective view showing the attachment
structure of a cabin according to the present invention;

FIG. 51s asecond perspective view showing the attachment
structure of the cabin according to the present invention;

FIG. 6A is a perspective view, FIG. 6B is a side view, and
FIG. 6C is a front view, showing the attachment structure of a
cabin bottom plate according to the present invention;

FIG. 7 is a perspective view showing a cabin body accord-
ing to the present invention;
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6

FIG. 8A is a cross-sectional view along 8 A-8A of FIG. 7,
and FIG. 8B is a cross-sectional view along 8B-8B of FIG. 7,
showing the cabin body according to the present invention;

FIG. 9A is a cross-sectional view along 9A-9A of FIG. 7,
FIG. 9B is a cross-sectional view along 9B-9B of F1G. 7, FIG.
9C is a cross-sectional view along 9C-9C of FIG. 7, and FIG.
9D is a cross-sectional view along 9D-9D of FIG. 7, showing
the cabin body according to the present invention;

FIG. 10 is a side view of the cabin according to the present
invention;

FIG. 11A is a cross-sectional view along 11-11 of FIG. 10,
and FIG. 11B is a cross-sectional view with a left side door
opened from the state shown in FIG. 11A, of the cabin accord-
ing to the present invention;

FIG. 12 is a perspective view showing a filter/suction unit
of an air purifier according to the present invention;

FIG. 13 is a plan view (partially cross-sectional) showing
the air purifier according to the present invention;

FIG. 14 is a plan view (partially cross-sectional) showing
another embodiment of the air purifier according to the
present invention;

FIG. 15 is a side view (partially cross-sectional) showing
yet another embodiment of the air purifier according to the
present invention;

FIG. 16 is a cross-sectional view showing another embodi-
ment of ajoint between a bottom plate and a front wall and the
attachment structure and effect of baffles according to the
present invention;

FIG. 17 is a cross-sectional view showing the attachment
state and effect of baffles according to the present invention;

FIG. 18 A is a cross-sectional view, FIG. 18B is a plan view,
and FIG. 18C is an exploded plan view, given for explanation
of the attachment state of baffles according to the present
invention;

FIG. 19A and FIG. 19B are cross-sectional views showing
a pipe manifold for passing hydraulic piping through the
bottom plate according to the present invention, FIG. 19A
showing how the pipe manifold is attached to the bottom
plate, and FIG. 19B showing the pipe manifold;

FIG. 20A is a perspective view and FIG. 20B is a cross-
sectional view given for explanation of a structure for restrict-
ing the opening/closing degree of the left side door according
to the present invention; and

FIG. 21 is an exploded perspective view showing another
embodiment of the cabin according to the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

The illustrated embodiments of the present invention will
be hereinafter described in detail. It should be noted that,
unless otherwise particularly specified, the sizes, materials,
shapes, and relative arrangement or the like of constituent
components described in these embodiments are not intended
to limit the scope of this invention. The term “FRONT” with
anarrow in each figure represents a vehicle forward direction.

The fork lift 10 shown in FIG. 1 and FIG. 2 is an industrial
vehicle used for carrying out work in a special environment in
particular, such as transporting radioactive waste containers.
The structural difference from a common fork lift is that it has
a cabin shielded from special substances to protect the driver
from exposure to special substances.

More specifically, the fork lift 10 is made up of a vehicle
body 13 having a pair of left and right front wheels 11 and a
pair of left and right rear wheels 12 (reference numerals
denoting only those visible on the viewer’s side), a cabin 14
attached on top of this vehicle body 13, and a mast device 17
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provided to the front of the vehicle body 13 with a pair of left
and right forks 16 movable up and down.

The vehicle body 13 includes therein an engine 37 (see
FIG. 3) that is the power source for driving the front wheels
11, a transmission 38 (see FIG. 3) that changes gears and
transfers power from this engine 37, a hydraulic pump as a
hydraulic pressure source for moving the forks 16 up and
down, a battery for starting the engine and supplying electric
power to electronic equipment, and an air conditioner for
conditioning the air inside the cabin 14, all these being cov-
ered by a vehicle body cover 21.

The cabin 14 is formed as a casing body made by a plurality
of thick metal plates and lead glass. These thick metal plates
and lead glass prevent transmission of special substances into
the cabin.

On top of the ceiling of the cabin 14 is attached an air
purifier 24 that decontaminates and introduces outside air into
the cabin 14. The pressure inside the cabin 14 is increased to
a level higher than the atmosphere by introducing outside air
into the cabin 14, so as to prevent ingress of special sub-
stances. The internal pressure of the cabin 14 is maintained at,
for example, about 2 atmospheres.

The air purifier 24 is installed in the ceiling of the cabin 14
so that the air purifier 24 is positioned farthest possible from
the ground, to reduce the effects of special substances from
the ground as much as possible.

A normal fork lift has a vehicle control unit or engine
control unit and various electronic equipment for controlling,
for example, the engine, transmission, hydraulic pump, and
air conditioner, disposed in the vehicle body 13. The fork lift
10, however, has these control units 43 (see FIG. 3) and
necessary electronic equipment 45 (see FIG. 3) located inside
the cabin 14 to avoid effects by special substances and to
protect them from special substances.

The mast device 17 includes a mast 26 attached to a front
lower part of the vehicle body 13 to be pivotable, a lift bracket
27 attached to this mast 26 to be movable up and down, the
forks 16 attached to this lift bracket 27, and a drive mecha-
nism (not shown) for extending and contracting the mast 26 to
move the lift bracket 27 up and down, and tilt cylinders 28
extending between the vehicle body 13 and the mast 26 to tilt
the mast 26 forward and backward.

The mast 26 consists of an outer mast on the side of the
vehicle body 13 and an inner mast attached to this outer mast
to be movable up and down.

The drive mechanism includes a lift cylinder for moving
the inner mast up and down, a chain passing from a stationary
part of this lift cylinder to the lift bracket 27, and a roller
provided at the top of a movable part of the lift cylinder to
support a middle part of the chain as it rotates.

As shown in FIG. 3, the cabin 14 is attached on top of the
vehicle body 13 such as to be removable, and includes a front
window 31, a rear window 32, a left side window 33, and a
right side window 34 (see FIG. 4) to obtain front, rear, left
side, and right side fields of view, respectively, and a left side
door 36 for the driver to get in and out. A door may be
provided on the right side instead of the left side door 36 for
an operator who operates the operation terminal or an occu-
pant to board or exit the vehicle.

As the cabin 14 is removably attached to the vehicle body
13 as described above, the cabin of a commercially available
fork lift can readily be replaced with the cabin 14 described
above, i.e., the fork lift can readily be altered into a manned
vehicle for special environment use. Moreover, as most parts
of the common fork lift other than the cabin can be used, the
cost for alteration is low.
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Reference numeral 37 in the drawings denotes the engine
that is the power source for driving the left and right front
wheels 11, 38 denotes the transmission that changes gears and
transfers power from the engine 37, and 39 denotes a power
transmission mechanism that transmits the power from the
transmission 38 to the left and right front wheels 11. The
transmission 38, power transmission mechanism 39, and left
and right front wheels 11 form a vehicle moving mechanism
40. Reference numeral 43 denotes the control unit that con-
trols various parts and engine of the vehicle, and 45 denotes
electronic equipment other than the control unit.

As shown in FIG. 4 and FIG. 5, the vehicle body 13, as the
main body of the vehicle, includes a pair of left and right
vehicle body frames 41 extending in the front to back direc-
tion. A plurality each of support pillars 42 as coupling and
fastening parts are welded to these vehicle body frames 41,
these support pillars 42 supporting the cabin 14. Reference
numeral 515 in the drawings denotes a front surface of a front
wall 51, and 525 denotes a rear surface of arear wall (see FI1G.
D.

FIG. 6 A shows a bottom wall 44 only of the cabin 14 (see
FIG. 4 and FI1G. 5) that is the bottom plate at the bottom of the
cabin, with the upper part of the cabin 14 removed from the
illustrations of FIG. 4 and FIG. 5 for the sake of explanation
of the bottom wall 44.

The bottom wall 44 has a plurality of holes—through holes
44a and 44b—for various piping, harnesses, and wire cables
to pass through between inside and outside of the cabin 14.

Piping includes, for example, brake piping, and operating
oil piping for hydraulic equipment. Harnesses include har-
nesses for electronic equipment. Wire cables include accel-
eration pedal cables, shift lever cables for changing gears, and
operation lever cables for the forks 16 (see FIG. 1).

The bottom wall 44 is removably attached to the respective
support pillars 42 each with a plurality of bolts 46 as shown in
FIG. 6B and FIG. 6C.

Each support pillar 42 is made up of a main body 47 having
an L-shaped cross section with an integrally formed upper
wall 47a and side wall 475, and a reinforcement 48 attached
perpendicularly to both of the upper wall 474 and the side
wall 4756 of the main body 47 by welding.

As the side walls 475 of the respective support pillars 42 are
welded to outer side faces 41a of the vehicle body frames 41,
the attachment strength and support strength are high in the
width direction of the support pillars 42, i.e., front to back
direction of the vehicle (left-right direction in FIG. 6B) rela-
tive to the vehicle body frames 41. The support strength in the
left-right direction of FIG. 6C is also high, as the reinforce-
ments 48 of the respective support pillars 42 have their width
extending in that direction. Moreover, as a plurality of support
pillars 42 are attached to the vehicle body frames 41, and as
these support pillars 42 support the bottom wall 44, the
attachment strength and support strength of the cabin 14 are
also high in the up and down direction.

As the support structure described above supports the cabin
14 three dimensionally, i.e., in three axis directions, front to
back, left to right, and up and down directions of the vehicle,
the cabin 14 which is a heavy object can be supported with
sufficient support strength.

FIG. 7 shows the cabin body 50, with the front window 31,
rear window 32, left side window 33, right side window 34,
and left side door 36 removed from the cabin 14 shown in
FIG. 4 and FIG. 5.

The cabin body 50 is made up of the bottom wall 44; a front
wall 51 (see FIG. 4), a rear wall 52, a left side wall 53, and a
right side wall 54 attached to the front, back, left and right of
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the bottom wall 44; and an upper wall 56 attached to the tops
of'these front wall 51, rear wall 52, left side wall 53, and right
side wall 54.

As shown in FIG. 4, FIG. 5, and FIG. 7, the cabin 14 is a
casing body with a box-like structure formed by the cabin
body 50, respective windows (front window 31, rear window
32, left side window 33, and right side window 34), and the
left side door 36.

In FIG. 4, the front wall 51 has an opening (not shown),
with a sash 61 attached to the edges of the opening with a
plurality of bolts. Lead glass 71 that is special substance
shielding glass containing lead oxide is fitted in the sash 61.
The sash 61 and the lead glass 71 form the front window 31.

In FIG. 5 and FIG. 7, the rear wall 52 has an opening 52a,
with a sash 62 attached to the edges of the opening 524 with
a plurality of bolts. Lead glass 72 is fitted in the sash 62. The
sash 62 and the lead glass 72 form the rear window 32.

In FIG. 5 and FIG. 7, the left side wall 53 has openings 53«
and 535, with a sash 63 attached to the edges of the opening
53a with a plurality of bolts. The left side door 36 is hinged to
open and close at one end of the rear wall 52 that forms one
edge of the opening 53b. Lead glass 73 is fitted in the sash 63.
The sash 63 and the lead glass 73 form the left side window
33.

In FIG. 4 and FIG. 7, the right side wall 54 has an opening
(not shown), with a sash 64 attached to the edges of the
opening with a plurality of bolts. Lead glass 74 is fitted in the
sash 64. The sash 64 and the lead glass 74 form the right side
window 34.

The bottom wall 44, front wall 51, rear wall 52, left side
wall 53, right side wall 54, upper wall 56, and left side door 36
are all shield plates made of steel plate, lead plate, or a
lamination of steel plate and lead plate for shielding special
substances, and have a sufficient thickness to shield against
the special substances.

Similarly to the lead glass 71, the lead glass 72, 73, and 74
is made of glass containing lead oxide that shields against
special substances, and all the lead glass 71, 72,73, and 74 has
a sufficient thickness to shield against the special substances.

Fillet welding is performed so that the walls are continuous
without any gap between them for joining the bottom wall 44
and the left side wall 53, the bottom wall 44 and the right side
wall 54 shown in FIG. 8A; the bottom wall 44 and the front
wall 51, the bottom wall 44 and the rear wall 52 shown in FIG.
8B; the upper wall 56 and the front wall 51, the upper wall 56
and the rear wall 52 shown in FIG. 9A; the upper wall 56 and
the left side wall 53, the upper wall 56 and the right side wall
54 shown in FIG. 9B; the front wall 51 and the left side wall
53, the front wall 51 and the right side wall 54 shown in FIG.
9C; and the rear wall 52 and the left side wall 53, and the rear
wall 52 and the right side wall 54 shown in FIG. 9D.

As shown in FIG. 10, in the left side wall 53 of the cabin 14
is provided the left side door 36 adjacent on the rear side of the
left side window 33 for a driver to get in and out. The left side
door 36 is attached to the rear wall 52 to be opened and closed
via a plurality of hinges 81. A rotatable lever handle 82 is
attached to the left side door 36 which is gripped to open and
close the door. Rotating this lever handle 82 locks the left side
door 36 to the left side wall 53 or releases the lock.

As shown in FIG. 11 A, the sash 63 of the left side window
33 consists of a rectangular frame 63a and a flange 635
integrally formed on the outer circumferential surface of the
frame 63a. The lead glass 73 is tightly fitted to the inside of
the frame 63a. A plurality of bolt holes 63¢ are formed in the
flange 635, and with bolts 84 threaded into internal threads
53d formed in the left side wall 53, the sash 63 is attached to
the left side wall 53.
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Each hinge 81 consists of a mount side plate 91 attached to
the rear wall 52 with a plurality of bolts 86, a door side plate
92 attached to the inner face 36a of the left side door 36 by
welding, and a pivot part 93 that rotatably connects these
mount side plate 91 and door side plate 92.

The lever handle 82 is made up of an outer handle 95
rotatably attached to the left side door 36 and disposed on the
outer side of the left side door 36, an inner handle 96 inte-
grally coupled to this outer handle 95, rotatably attached to
the left side door 36 and disposed on the inner side of the left
side door 36, and a locking piece 97 attached to this inner
handle 96.

A locking hole 53¢ is formed in the opening 535 of the left
side wall 53 for the locking piece 97 of the lever handle 82 to
fit in. Rotating the lever handle 82 to insert the locking piece
97 into the locking hole 53¢ locks the left side door 36 in a
closed position.

Reference numeral 98 in the drawings denotes sheet-like
sealing members that are bonded to an outer surface of the left
side wall 53 and an end face 52d of the rear wall 52 around the
edges of the opening 535 in the left side door 36 for providing
a seal between the left side door 36 and the left side wall 53,
and between the left side door 36 and the rear wall 52 when
the left side door 36 is closed, to prevent ingress of special
substances from outside into the cabin 14.

The sealing members 98 should preferably be made of a
material having flexibility such as rubber, urethane and the
like.

Reference numerals 101, 102, 103, and 104 in FIG. 10 and
FIG. 11A denote long shielding blocks as abutment plates
arranged on extension lines of possible gaps between the left
side door 36 and the left side wall 53, and between the left side
door 36 and the rear wall 52 when the left side door 36 is
closed, for stopping progression of special substances that
advance straight from outside along the extension lines of the
gaps toward the gaps to prevent them from entering into the
cabin 14.

FIG. 11B shows a state in which the left side door 36 is
opened as indicated by the arrow, with the lever handle 82 in
the state shown in FIG. 11 A having been rotated to release the
locking piece 97 from the locking hole 53e.

The shielding blocks 101,102, and 103 (FIG. 10 shows 102
and 103) are attached to the left side wall 53, while the
shielding block 104 is attached to the left side door 36.

By providing the shielding blocks 101, 102, 103, and 104
as described above, the gap formed between the left side door
36 and the shielding blocks 101, 102, and 103, and the gap
formed between the left side wall 53 and the left side door 36
form a bent path having an L-shaped cross section (bent path
for incoming special substances), so that ingress of special
substances is prevented as described above. Similarly, the gap
formed between the rear wall 52 and the shielding block 104,
and the gap formed between the rear wall 52 and the left side
door 36 or hinges 81 form a bent path having an L-shaped
cross section (bent path for incoming special substances), so
that ingress of special substances is prevented as described
above.

As shown in FIG. 12, the air purifier 24 (see FIG. 1) has a
filter/suction unit 106, which includes an intake port 111 that
takes in outside air from below upwards, a filter 112 as a
decontamination filter connected to the intake port 111 to
filter the special substances in the air as the air passes through,
a blower 113 having a suction port 113a connected down-
stream of the filter 112 to suck in air inside the filter 112, and
a seat 114 that supports these filter 112 and blower 113 and
attaches them to the ceiling (upper wall 56, see FIG. 1) of the
cabin 14 (see FIG. 1).
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As shown in FIG. 13, the air purifier 24 is made up of the
filter/suction unit 106, a duct part 117 connected to this filter/
suction unit 106, in particular to a discharge port 1135 of the
blower 113 forming the filter/suction unit 106 via a rubber
hose 116, and a communication hole 118 opened in the upper
wall 56 (see FIG. 1) of the cabin 14 to communicate the duct
part 117 with the inside of the cabin 14 (see FIG. 10 and FIG.
11A). Reference numeral 1125 denotes a discharge port of the
filter 112, which is connected to the suction port 1134 of the
blower 113. Reference numeral 113c¢ is an internal passage of
the blower 113. The internal passage 113c¢ partially forms a
bent path 115 with the discharge port 1125 of the filter 112.

The duct part 117 is made up of a duct entrance 121 con-
nected to the rubber hose 116, an entrance shield plate 122 to
which the duct entrance 121 is attached, five duct forming
blocks 123 to 127 that form a labyrinth structure, and an upper
cover 128 (not shown) that covers the entrance shield plate
122 and the duct forming blocks 123 to 127 from above. The
lower face of the duct part 117 is directly welded to the upper
wall 56 of the cabin 14, so that the duct part 117 and the upper
wall 56 of the cabin 14 together form a sealed space as a duct.

The operation of the air purifier 24 described above will be
explained next.

In FIG. 13, when the blower 113 is operated, outside air is
sucked in from the intake port 111 as indicated by arrows A,
and as the air passes through the filter 112 as indicated by the
white arrow B, particles of special substances larger than the
opening size of the filter 112 are separated from the air in the
filter 112, which then flows from the filter 112 through the
blower 113 via the bent path 115 into the duct part 117 as
shown by arrow C.

A hose 136 may be provided as shown in FIG. 14. This air
purifier 131 is made up of the filter/suction unit 106, a duct
part 132 arranged near the discharge port 1135 of the filter/
suction unit 106, in particular on the left side, a communica-
tion pipe 134 attached in the upper wall 56 (see FIG. 1) to
communicate a labyrinth 133 formed inside the duct part 132
with the inside of the cabin 14 (see FIG. 10 and FIG. 11A),
and the hose 136 disposed along the labyrinth 133 and having
one end connected to the discharge port 1135 and the other
end connected to the communication pipe 134.

The duct part 132 includes a conduit 137a opened inside
for passing the hose 136, an entrance shield plate 137 fitted on
the outer circumference of the hose 136, five duct forming
blocks 123 to 127 that form a labyrinth structure, and an upper
cover 128 (not shown) that covers the entrance shield plate
122 and the duct forming blocks 123 to 127 from above. The
lower face of the duct part 132 is directly welded to the upper
wall 56 of the cabin 14.

FIG. 15 shows another air purifier 141 that may be arranged
behind the cabin 14 of the vehicle body 13. This air purifier is
made up of the filter/suction unit 106, and an exhaust duct 142
having one end connected to the discharge port 1135 of the
filter/suction unit 106 and the other end extending through the
rear wall 52 of the cabin 14 into the cabin 14.

The blower 113 is operated to suck in air behind the fork lift
10 and pressurize the space 146 inside the cabin 14 with the
air taken in, as shown by arrow E, from which special sub-
stances have been removed.

Reference numeral 144 in the drawing denotes a handle as
an operation terminal for steering the left and right rear
wheels 12 (see FIG. 2), and reference numeral 145 denotes a
seat for a driver 167 as an occupant to sit on.

In the cabin 14, the control unit 43 is disposed under the
seat 145, and the electronic equipment 45 is disposed inside a
dash board, to avoid influence of special substances.
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As shown in FIG. 16, a flange 151 extending forward is
welded to the front at the lower end of the front wall 51 that is
part of the cabin 14, and a baftle 152 is welded to the front end
face 151a of the flange 151. The flange 151 has a plurality of
boltholes 1515. A plurality of internal threads 444 are formed
along the edge of the bottom wall 44. Bolts 153 are passed
through the bolt holes 1515 and screwed into the internal
threads 44d. The front wall 51 is thus removably attached to
the bottom wall 44 with the plurality of bolts 153. The rear
wall 52, left side wall 53, and right side wall 54 are likewise
removably attached to the bottom wall 44 with respective sets
of bolts.

Therefore, as compared to the embodiment shown in FIG.
8B, the upper part of the cabin 14, when removed from the
bottom wall 44, is lighter by the weight of the bottom wall 44,
so that it is handled more easily.

The baffle 152 is disposed perpendicularly to an extension
plane of the lower end face 51a of the front wall 51, or
perpendicularly to a portion on an extension line of a gap
formed between the bottom wall 44 and the front wall 51, so
that special substances advancing straight from the front
toward the gap between the bottom wall 44 and the front wall
51 as shown by arrow G do not progress as indicated by the
dotted line arrow H, and thus ingress of special substances
from the gap into the cabin 14 is prevented.

As shown in FIG. 17, if holes—the opening 51¢—which
are formed in a wall of the cabin 14, for example, the front
wall 51, is closed by a shield plate 161 with a plurality of bolts
162, baffles 165 may be attached on a front face 514 of the
front wall 51 such as to block the pathways along the exten-
sion line of the gap 163 formed between the front wall 51 and
the shield plate 161 so that special substances will not enter
into the cabin 14.

Baffles 165 should preferably be attached to the front wall
51 such as to continuously surround the shield plate 161.

Special substances advancing along the extension lines of
the gap 163 toward the gap 163 as shown by arrows K are
stopped by the baftles 165 and do not enter into the cabin 14
through the gap 163 and the opening 51c¢ as indicated by
broken line arrows M, so that the driver 167 will be prevented
from being exposed to the special substances.

There are gaps 168 between attachment flanges 166 that are
part of the shield plate 161 and the baffles 165. However,
these gaps 168 and the gap 163 together form a bent path 169,
which is a bent path for incoming special substances and has
an L-shaped cross section, so that they can effectively block
the progression of special substances advancing straight from
the front of the vehicle into the cabin 14.

As shown in FIG. 18A, if a pipe 170 is passed through the
through hole 44a in the bottom wall 44, the gap between the
through hole 44a and the pipe 171 may be filled with lead
wool 171, rubber and the like, and the gaps between the edges
at both ends of the through hole 444 and the pipe 171 may be
closed with respective baftles 172 and 173, so as to prevent
ingress of radioactive substances and special substances into
the cabin through the gaps between the through hole 44a and
the pipe 171.

As shown in FIG. 18B, the baffle 172 consists of a first base
plate 176 attached to the bottom wall 44 with bolts 174, and a
first overlay plate 177 stacked upon and attached to the first
base plate 176. The first base plate 176 has bolt holes 1764 for
the bolts 174 to pass through, and a cut-out 1765 for passing
the pipe 170. The first overlay plate 177 has a cut-out 177a for
passing the pipe 170.

The baffle 173 consists of a second base plate 183 attached
to the bottom wall 44 with bolts 174, and a second overlay
plate 184 stacked upon and attached to the second base plate
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183. The second base plate 183 has bolt holes 1834 for the
bolts 174 to pass through, and a cut-out 1835 for passing the
pipe 170. The second overlay plate 184 has a cut-out 184q for
passing the pipe 170.

As shown in FIG. 18C, the first overlay plate 177 of the
baftle 172 and the second overlay plate 184 of the baftle 173
respectively have a cut-out 177a and a cut-out 184a that make
tight contact with the pipe 170. The first overlay plate 177 of
the baffle 172 and the second base plate 183 of the baffle 173
have overlapping portions 1775 and 183c¢ that overlap one
upon another. The horizontal gap between the first base plate
176 and the second base plate 183 can therefore be closed
from above and below as shown in FIG. 18A and FIG. 18B, so
that special substances and radioactive substances advancing
upward from below the cabin 14 toward the cabin 14 are
blocked and prevented from entering into the space 146 inside
the cabin 14.

As shown in FIG. 19A, ifhydraulic piping 191 or air piping
is passed through the opening 44 in the bottom wall 44, a
pipe manifold 193 may be attached with a plurality of bolts
192 to the edges of the opening 444 of the bottom wall 44, and
hydraulic piping 191 may be installed in this pipe manifold
193.

As shown in FIG. 19B, the pipe manifold 193 consists of a
manifold body 187 and a flange 188 attached around the sides
of the manifold body 187. The flange 188 is attached to the
lower face of the bottom wall 44 with a plurality of bolts 192.

The manifold body 187 has a first passage 1914, a second
passage 1915 communicating with the first passage 191a, and
a third passage 191¢ communicating with the second passage
19154. A joint connector 194 is connected to one end of the first
passage 191a. One end of the second passage 1915 is closed
with a plug cap 196. A joint connector 194 is connected to one
end of the third passage 191c.

Hydraulic piping 191 can be passed through the opening
44a in the bottom wall 44 easily by being connected to respec-
tive plug caps 194. Moreover, the gap between the opening
44a and the manifold body 187 can be closed with the flange
188.

As shown in FIG. 20A, the opening angle of the left side
door 36 is restricted by an opening angle restrictor 201. The
opening angle restrictor 201 is made up of a wall side retainer
203 attached to the opening 535 of the left side wall 53, a door
side retainer 204 attached to the inner face 36a of the left side
door 36, and a chain 205 hanging between the wall side
retainer 203 and the door side retainer 204.

The left side door 36 can be prevented from being com-
pletely shut, by means of a hinge 207. The hinge 207 has a
fixed part 211 attached to the edge of the opening 535 of the
left side wall 53, and a movable part 213 supported on the
fixed part 211 such as to be pivotable up and down around a
support shaft 212.

To fully close the left side door 36, the movable part 213 is
turned down to retract from the open/close range of the left
side door 36. To prevent the left side door from being fully
closed, the movable part 213 is turned up to be located within
the open/close range of the left side door 36. The left side door
36 will then abut on the movable part 213, forming a gap
between the left side wall 53 and the left side door 36. There
is therefore no worry that a hand or the like will get caught in
the door.

As shown in FIG. 20B, the opening angle of the left side
door 36 is restricted by a stopper 221 as the opening angle
restrictor. The stopper 221 is attached to the rear surface 526
of the rear wall 52. When the left side door 36 is opened
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widely, the tip of the stopper 221 will abut at least one of the
left side door 36 and the hinges 81 so that the door does not
open any further.

The left side door 36 may also be fixed in position by an
open/close stopper 225.

The open/close stopper 225 is made up of a wall side fixed
part 226 attached to the inner face 52¢ of the rear wall 52, abar
227 pivotably coupled to the wall side fixed part 226 and
having a hooked part 227q at the distal end, and a door side
fixed part 228 capable of engaging with the hooked part 2274
ofthe bar 227 and attached to the inner face 36a of the left side
door 36.

As shown in FIG. 20B, with the hooked part 227a of the bar
227 engaged with the door side fixed part 228, the left side
door 36 can be kept opened.

To allow the left side door 36 to open or close, the hooked
part 227a of the bar 227 is released from the door side fixed
part 228, and the bar 227 is pivoted around the wall side fixed
part 226 to be stored inside the cabin 14.

FIG. 21 shows another cabin structure. The cabin 230 that
is part of the fork lift is a casing body with a box-like structure
made up of a cabin upper body 231 forming the upper part, a
base plate 236 attached to left and right vehicle body frames
41 that are part of the vehicle body 235 as a main body of the
fork lift, a plurality of support members 237 as coupling and
fastening parts attached on the upper surface of the base plate
236 by welding, and a plurality of bolts (not shown) for
fastening the cabin upper body 231 to these support members
237.

The cabin upper body 231 is a casing body, but without the
bottom wall 44 of the cabin 14 in the embodiment shown in
FIG. 5, and with internal threads formed at the lower end of
the left side wall 53 and the right side wall 54 (see FIG. 4).
That is, the left side wall 53 formed with internal threads is the
left side wall 238.

The base plate 236 is a shield plate made of steel plate, lead
plate, or a lamination of steel plate and lead plate, and has a
sufficient thickness to shield against the special substances.

The support member 237 consists of a plate having an
L-shaped cross section, and a reinforcing plate studding
between and attached to two sides of the plate. The L.-shaped
plate has a plurality of bolt holes for the bolts to pass through.

The support members 237 are fastened to the cabin upper
body 231 by passing the bolts through the bolt holes of the
support members 237 and screwing the bolt tips into the
respective internal threads in the left side wall 53 and the right
side wall.

As the shape of the support members 237 and the fastening
structure between the support members 237 and the cabin
upper body 231 are similar to the shape of the support pillars
42 and the fastening structure between the support pillars 42
and the cabin 14 shown in FIG. 6A to FIG. 6C, the support
structure with the support members 237 described above sup-
ports the cabin upper body 231 three dimensionally, i.e., in
three axis directions, front to back, left to right, and up and
down directions of the vehicle, so that the cabin upper body
231 which is a heavy object can be supported with sufficient
support strength.

The cabin upper body 231 is a casing body with a box-like
structure removably attached to the vehicle body 235 with a
plurality of bolts. It is configured lighter as it has no bottom
wall, and with fewer number of components, so that handling
such as transport or design change are easy, and the cost can
be reduced, too.

While the casing body is partitioned from the vehicle body
and separable therefrom via a coupling and fastening part in
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the present invention, in an alternative embodiment, the cas-
ing body may be directly and separably coupled to the vehicle
body.

In the embodiment shown in FIG. 21, support members
237 are provided on the base plate 236 of the vehicle body
235. Alternatively, the support members 237 may be welded
to a lower end part of the cabin upper body 231, and remov-
ably joined to the base plate 236 with bolts.

INDUSTRIAL APPLICABILITY

The present invention is preferably applicable to manned
vehicles for special environment use.

The invention claimed is:

1. A cabin structure of a manned vehicle for special envi-
ronment use, the structure being configured such that a cabin
is mounted on a vehicle body having at least an engine and a
vehicle moving mechanism driven by the engine, this cabin
storing an operation terminal for operating the engine and the
vehicle moving mechanism, and having a space for accom-
modating an operator who operates the operation terminal or
an occupant, wherein

the cabin is formed as a casing body having a protection

structure and partitioned and separable from the vehicle
body,

the casing body has a coupling and fastening part on a

bottom side of the cabin for secure attachment to the
vehicle body with restraint at least in planar coordinate
directions,

the casing body has a monocoque structure of a combina-

tion of a plurality of metal plates that can function as
shielding masses, and, around a hole drilled in the metal
plate, a baffle is provided at a position facing an incom-
ing direction of special substances, or a bent path for
incoming special substances is formed by one or a plu-
rality of the metal plates, so that the operator or occupant
inside the cabin is not directly exposed to the special
substances from outside the casing body.

2. The cabin structure of a manned vehicle for special
environment use according to claim 1,

wherein the casing body has a box-like structure without a

bottom plate or with a separable bottom plate, the bot-
tom plate or a lower end part of the casing body being
secured to the vehicle body, and

wherein the coupling and fastening part is provided

between the vehicle body and the box-like structure for
secure attachment with restraint in planar coordinate
directions.

3. The cabin structure of a manned vehicle for special
environment use according to claim 1,

wherein the casing body has surface parts atleast on a front

side and a rear side in a vehicle moving direction that are
shielded by lead glass with front and rear visibility.

4. The cabin structure of a manned vehicle for special
environment use according to claim 1, further comprising:

an opening formed in a bottom plate of the casing body and

having a seal part for seal off from special substances
and, wherein

a control unit controlling the vehicle body and supplemen-

tary equipment by processing signals including a signal
obtained by operation of the operation terminal is dis-
posed as the protection structure inside the casing body,
while a signal line for transmitting signals processed in
the control unit is extended through the opening into the
vehicle body.

5. The cabin structure of a manned vehicle for special
environment use according to claim 1,
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wherein the coupling and fastening part comprises fitting
parts protruding and recessed in a direction perpendicu-
lar to the planar coordinates, the fitting parts fitting to
each other to connect the casing body with the vehicle
body and restraining the casing body to the vehicle body
in three-dimensional directions.

6. The cabin structure of a manned vehicle for special
environment use according to claim 1,

wherein the coupling and fastening part comprises bolts

fastened to connect the casing body to the vehicle body
such as to be separable from the vehicle body.
7. A manned vehicle for special environment use,
wherein the vehicle body according to claim 1 is a body of
an industrial vehicle having an engine, a vehicle moving
mechanism driven by the engine, and a work end driven
by operation of the operation terminal in a cabin, and

wherein a signal from the operation terminal is configured
to be transmitted via a signal tube or a signal line directly
through the opening(s) to the vehicle body, or to be
transmitted to the vehicle body through the opening(s)
via the signal line for transmitting signals processed in
the control unit disposed inside the casing body.

8. A cabin structure of a manned vehicle for special envi-
ronment use, the structure being configured such that a cabin
is mounted on a vehicle body having at least an engine and a
vehicle moving mechanism driven by the engine, this cabin
storing an operation terminal for operating the engine and the
vehicle moving mechanism, and having a space for accom-
modating an operator who operates the operation terminal or
an occupant, wherein

the cabin is formed as a casing body having a protection

structure and partitioned and separable from the vehicle
body,

the casing body has a coupling and fastening part on a

bottom side of the cabin for secure attachment to the
vehicle body with restraint at least in planar coordinate
directions,

the casing body has a monocoque structure of a combina-

tion of a plurality of metal plates that can function as
shielding masses, and

a gap portion between adjacent metal plates is formed as a

bent path for incoming special substances and formed
either by an abutment plate provided at a position facing
an incoming direction of special substances or by one or
a plurality of the metal plates, so that the operator or
occupant inside the cabin is not located on a line extend-
ing straight from outside air through the gap portion.

9. The cabin structure of a manned vehicle for special
environment use according to claim 8, wherein the casing
body has a box-like structure without a bottom plate or with a
separable bottom plate, the bottom plate or a lower end part of
the casing body being secured to the vehicle body, and

wherein the coupling and fastening part is provided

between the vehicle body and the box-like structure for
secure attachment with restraint in planar coordinate
directions.

10. The cabin structure of a manned vehicle for special
environment use according to claim 8,

wherein the casing body has surface parts at least on a front

side and a rear side in a vehicle moving direction that are
shielded by lead glass with front and rear visibility.

11. The cabin structure of a manned vehicle for special
environment use according to claim 8, further comprising:

an opening formed in a bottom plate of the casing body and

having a seal part for seal off from special substances
and, wherein
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a control unit controlling the vehicle body and supplemen-
tary equipment by processing signals including a signal
obtained by operation of the operation terminal is dis-
posed as the protection structure inside the casing body,
while a signal line for transmitting signals processed in
the control unit is extended through the opening into the
vehicle body.

12. The cabin structure of a manned vehicle for special

environment use according to claim 8,

wherein the coupling and fastening part comprises fitting
parts protruding and recessed in a direction perpendicu-
lar to the planar coordinates, the fitting parts fitting to
each other to connect the casing body with the vehicle
body and restraining the casing body to the vehicle body
in three-dimensional directions.

13. The cabin structure of a manned vehicle for special

environment use according to claim 8,

wherein the coupling and fastening part comprises bolts
fastened to connect the casing body to the vehicle body
such as to be separable from the vehicle body.

14. A manned vehicle for special environment use,

wherein the vehicle body according to claim 8 is a body of
an industrial vehicle having an engine, a vehicle moving
mechanism driven by the engine, and a work end driven
by operation of the operation terminal in a cabin, and

wherein a signal from the operation terminal is configured
to be transmitted via a signal tube or a signal line directly
through the opening(s) to the vehicle body, or to be
transmitted to the vehicle body through the opening(s)
via the signal line for transmitting signals processed in
the control unit disposed inside the casing body.

15. A manned vehicle for special environment use, having:
avehicle body having at least an engine and a vehicle moving
mechanism driven by the engine; and a cabin storing an
operation terminal for operating the engine and the vehicle
moving mechanism and accommodating an operator who
operates the operation terminal or an occupant, wherein

the cabin is formed as a casing body having a protection
structure and partitioned and separable from the vehicle
body,

the casing body is fixed to the vehicle body via a coupling
and fastening part with restraint at least in planar coor-
dinate directions,

the casing body has a monocoque structure of a combina-
tion of a plurality of metal plates that can function as
shielding masses, and

a gap portion between adjacent metal plates is formed as a
bent path for incoming special substances and formed
either by a baffle provided at a position facing an incom-
ing direction of special substances or by one or a plural-
ity of the metal plates, so that the operator or occupant
inside the cabinis not located on a line extending straight
from outside air through the gap portion.

16. The manned vehicle for special environment use

according to claim 15,

wherein the casing body has a box-like structure without a
bottom plate or with a separable bottom plate, the bot-
tom plate or a lower end part of the casing body being
secured to the vehicle body, and

wherein the coupling and fastening part is interposed
between the vehicle body and the box-like structure for
secure attachment with restraint in planar coordinate
directions.

17. The manned vehicle for special environment use

according to claim 15, further comprising:
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one or a plurality of openings having a seal part formed in
abottom plate ofthe casing body facing the vehicle body
and seal off from special substances and, wherein

a control unit controlling the vehicle body and supplemen-

tary equipment by processing signals including a signal
obtained by operation of the operation terminal is dis-
posed inside the casing body, while a signal line for
transmitting signals processed in the control unit is con-
figured to transmit the signals to the vehicle body
through the opening.

18. The manned vehicle for special environment use
according to claim 15,

wherein the casing body has surface parts at least on a front

side and a rear side in a vehicle moving direction that are
shielded by lead glass with front and rear visibility.

19. The manned vehicle for special environment use
according to claim 15,

wherein the coupling and fastening part comprises a pro-

trusion and a recess protruding and recessed in a direc-
tion perpendicular to the planar coordinates, with one of
the protrusion and the recess being formed on the casing
body and the other one of the protrusion and the recess
being formed on the vehicle body, which are fitted to
each other to restrain the casing body to the vehicle body
in three-dimensional directions.

20. A manned vehicle for special environment use, having:
avehicle body having at least an engine and a vehicle moving
mechanism driven by the engine; and a cabin storing an
operation terminal for operating the engine and the vehicle
moving mechanism and accommodating an operator who
operates the operation terminal or an occupant, wherein

the cabin is formed as a casing body having a protection

structure and partitioned and separable from the vehicle
body,

the casing body is fixed to the vehicle body via a coupling

and fastening part with restraint at least in planar coor-
dinate directions,

the casing body has a monocoque structure of a combina-

tion of a plurality of metal plates that can function as
shielding masses, and

around a hole drilled in the metal plate, a baffle is provided

at a position facing an incoming direction of special
substances, or a bent path for incoming special sub-
stances is formed by one or a plurality of the metal
plates, so that the operator or occupant inside the cabin is
not directly exposed to the special substances from out-
side the casing body.

21. The manned vehicle for special environment use
according to claim 20,

wherein the casing body has a box-like structure without a

bottom plate or with a separable bottom plate, the bot-
tom plate or a lower end part of the casing body being
secured to the vehicle body, and

wherein the coupling and fastening part is interposed

between the vehicle body and the box-like structure for
secure attachment with restraint in planar coordinate
directions.

22. The manned vehicle for special environment use
according to claim 20, further comprising:

one or a plurality of openings having a seal part formed in

abottom plate ofthe casing body facing the vehicle body
and seal off from special substances and, wherein

a control unit controlling the vehicle body and supplemen-

tary equipment by processing signals including a signal
obtained by operation of the operation terminal is dis-
posed inside the casing body, while a signal line for
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transmitting signals processed in the control unit is con-
figured to transmit the signals to the vehicle body
through the opening.
23. The manned vehicle for special environment use
according to claim 20,
wherein the casing body has surface parts atleast on a front
side and a rear side in a vehicle moving direction that are
shielded by lead glass with front and rear visibility.
24. The manned vehicle for special environment use
according to claim 20,
wherein the coupling and fastening part comprises a pro-
trusion and a recess protruding and recessed in a direc-
tion perpendicular to the planar coordinates, with one of
the protrusion and the recess being formed on the casing
body and the other one of the protrusion and the recess
being formed on the vehicle body, which are fitted to
each other to restrain the casing body to the vehicle body
in three-dimensional directions.
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